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INFLUENCE OF THE MILK ON THE 
ST ARTER MADE FROM IT 
By M. P. Baker and B. W. Hammer. 
Altho the types of bacteria present is a very important consid~ 
eration in the preparation of starters, the medium in which the 
organisms are to grow is also important. Normal milk, either 
whole or skimmed, is apparently the most satisfactory material 
as well as the most widely used. Milk reconstituted from mill} 
powder or condensed milk, and normal milk handled in various 
w'ays by diluting and adding such fermentable substances as lac-
tose and glucose have been employed for the making of 
starters\ but have not come into general usc and do not seem to 
yield as desirable a product as normal milk. 
It has long been known that all lots of unmodified milk are not 
equally good for the preparation of starters. Flavors and odors 
of various kinds, when present in milk, are often carried over 
to the starter made from it; frequently this transfer is not rec~ 
ognized because the pasteurization of the milk during the prepar-
ation of the starter, the development of acid during the ripening 
and perhaps other factors more or less modify the flavors and 
odors present in the original milk. There also seem to be vari-
ations in the quality of starter made from different lots of un-
modified milk entirely aside from those due to the flavors and 
odors ori~'inally present. In accordance with this idea, certain 
starter men consider that there is a difference in the milk from 
the various breeds, while others make their selection on some 
other basis. 
The work herein reported had for its object a comparison of 
the acidities and the flavors and aromas of starters prepared 
from different lots of milk, many of which came from individual 
animals*; an attempt was also made to cO'ITelate variations in 
acid production and in flavor and al'oma with variations in the 
composition of the different lots of mille 
GENERAL CONSIDERATIONS 
The wide variations that are known to exist in the composition 
of milk quite logic!/lly suggest that various lots might yield 
starters of different qualities. However, lactose is t he constit-
uent whose percentage is strikingly changed during the ripening 
'Bouska, F. 'V., The Use of Starters in Buttermaking. Bu!. 103. la. 
Agr. Expt. Sta. March 1909. 
Larsen C. and ''Yhite ''Y., Milk Powder Startcrs in Creameries. Bu!. 123. 
S, D. Agr. Expt. Sta. Dec. 1910. 
'The milk from individual cows was secured in connection with a study 
of the citric acid content of milk a nd data with reference to the composition 
were available from that source. 
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of a starter and since lactose always remains after the fermenta-
tion is complete it would seem that as far as this constituent is 
concerned variations in the composition of the milk would not 
be significant. 
The importance of citric acid as a source of the volatile acids 
produced during the ripening of a starter and the small amount 
present in normal milk suggest a possible relationship between 
the percentage of this constituent in a lot of milk and the flavor 
and aroma of the starter prepared from it. The citric a,cid pres-
ent in milk does not ordinarily disappear, however, until the 
ripening of the starter is well along toward completion so that 
the percentage of this constituent may not be of special signifi-
cance. 
METHODS 
The starters studied were all prepared in small amounts-
usually six ounces-in small-mouth, glass-stoppered bottles. The 
milk was pasteurized in the bottles in which it was to be used 
by standing them in a pan of water, heating the water to about 
200° F. over a flame and then holding about 30 minutes after 
shutting off the heat. The milk was cooled by running cold 
water into the warm water surrounding the bottles. 
The uniform inoculation of the various lots of milk to be com-
pared was accomplished by the following method: The milk was 
carefully measured into the bottles and, after pasteurizing and 
cooling, each was inoculated with a carefully measured volume 
of a thoroly shaken dilute suspension of the starter in sterile 
water (usually about 3 parts of starter to 10 pal'ts sterile wa-
ter). The diluted starter could be measured much more accur-
ately than the undiluted. 
After the ripening, which was carried out at approximately 
70° F. , the starters were removed, all at the same time, to the 
cooler. The incubation time was kept uniform with the idea of 
determining the influence of the milk on the acidity developed; 
it was occasionally found that the acidities of certain cultures 
were too low for the most satisfactory flavor and aroma produc,-
tion. 
The starters made from the different lots of milk were judged 
as to flavor and aroma by someone who did not know the identity 
of the various preparations. Scores were given on the basis of 
100, an attempt being made to judge the starters by comparing 
them with butter of various scores. 
The acidities of the starters were determined by weighing 
out 20 grams, titrating with N/10 NaOH, using phenolphthalein 
as an indicator and calculating as the percent lactic acid; all of 
the acidity determinations were made in duplicate . 
.. 
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'fhe flavor and aroma scores on the original milk were based 
on 25 for perfect. 
The lactose used to modify the milk was commercial lactose, 
the milk ash was prepared by evaporating milk and then ignit-
ing it in an electric furnace , the cream was of a good quality 
and the water was distilled. 
RESULTS ORT AINED 
The results obtained may be divided conveniently into those 
secured with milk from individual animals, those secured with 
mixed milk from various producers, and those secured with milk 
to which various additions had been made. In considering the 
data, it should be kept in mind that the rate of inoculation alld 
time of. incubation were the same for all the starters in any 
comparISon. 
RESULTS OBTAINED WITH MILK FROM INDIVIDUAL ANIMALS 
The results obtained on the milk from individual animals are 
pl'egented in tables I to IX, inclusive, along with values show-
ing the general composition of the milk. 
The data given show considerable variation in the acidities 
produced by a given starter in milk from different animals. 
lVIany of these variations are too small to be of any significance, 
but others are rather large, and, what is more important, the 
differences that occur between a number of lots of milk with one 
starter quite regularly follow thru with the other starters tried. 
There were, of course, variations in the original acidities of the 
different lots of milk, but these are too small to account for the 
differences in the acidities produced by the various start6rs and, 
mo;'eover, the original acidity of the lot of milk ranking 1 in 
a ()idity produced was sometimes exceeded by that of other lots 
ranking below it, so that the original acidity cannot be consid-
ered the determining factor. 
Table X summarizes the rankings of the milk from the differ-
ent cows on the basis of the acidities developed by starters and 
shows the tendency of the milk from a certain animal to main-
tain the same general ranking as far as the acid produced when 
inoculated with a starter is concerned. Cow 325 ranked 1 regu-
larly in the early runs, While with the later runs, cow 491 
ranked 1 quite consistently. Both of these 1',nimals, one of which 
\~as a Guernsey and the other an Ayrshire, produced milk for 
the most part with high fat and total solids and usually the 
milks that ranked 2, 3 and 4 also showed rather high values for 
these. However, the lots of milk ranking 1 in the acidity pro. 
duced did not always show the highest fat or total solids values 
and, moreover, the order of the lots (If milk when arranged ac-
cording to fat or total solids was not the same as the order when 
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arranged according to the acidity produced. The lots of milk 
shoWing low fat and total solids values usually ranked low in 
acidity produced as is well illustrated by the milk from cows 
319, 413 and 505, but exceptions to this were rather common. 
The correlation between a high total solids and a comparatively 
high acidity produced when inoculated with a startel; is accord-
ingly a rather loose one. 
The lots of milk having a high ranking as to acidity produced 
commonly showed high ash values, and lots having a low rank-
ing frequently showed low ash values, as would be- expected 
from the tendency of the variations in the ash to follow the 
variations in the total solids. However, there were exceptions 
to any direct relationship, as is well illustrated by the data pre-
sented in table VI, where the milk having the highest ash value 
rank~d very low. in acidity produced with both the evening and 
mornmg comparIsons. 
Of the two COWE that so frequently ranked 1 in acidity pro-
duced, the milk of one, cow 325, was in general high in citric 
acid, while that of the other, cow 491, was, for the most part" 
low in this constituent. Low citric acid values were commonly 
accompanied by a low ranking in acidity produced, but, on the 
other hand, a low. ranking sometimes accompanied high citric 
acid values. Accordingly, it seems that the citric acid content is 
not closely related to the acidity produced when the milk is inocu-
lated with a starter. 
A consideration of the general composition of the various lots 
of milk and the acidity produced in them by starters suggests 
that milk high in total solids is to be expected to give a compara-
tively high acidity when inoculated with a starter, but that the 
relationship is not a very direct one. High total solids usually 
indicate high initial acidity, fat, and ash values and sometimes a 
high citric acid value so that a general relationship between the 
amounts of these constituents and the acidity produced is also 
suggested. 
The scores given the various starters prepared from a given 
lot of milk with different cultures sometimes showed considerable 
variation as might be expected from difference;;; in the cultures 
themselves. Frequently a lot of milk which gave a good starter 
(compared to the other lots tried) with one culture also gave a 
good starter with the other cultures used, altho there are some 
striking exceptions to this. Some of the lots of milk which quite 
regularly gave a pOol' starter with different cultures very evi-
dently did this because of some defect in the flavor and aroma 
·of the original milk, such as a salty flavor (cow 413) , or rancid-
ity '(cow 290, table I) , which was carried over to the sthtet!s. 
Asi'de from this relationship there was no correlation between 
, . 
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the flavors and aromas of the starters and the original score of 
the milk from which they were prepared. 
Table II, which gives a summary of the rankings of the milk 
from the different cows on the basis of the scores of the starters 
prepared, shows that in gcneral there were wide fluctuations 
from time to time in the milk from the various animals. These 
fluctuations occurred in successive milkings as well as when the 
intervals were longer. The milk from cow 491 on the evening 
of June 23 ranked 1, on the basis of the flavors and aromas of the 
starters prepared from it, while on the morning of June 24 it 
ranked 8; while this is an extreme example, others illustrate the 
same tendency. The milk of cow 493 ranked either 1 or 2 in 
the five comparisons in which it was used and was the most con-
sistent of any of the lots of milk in its ranking on the basis 
of the scores of the starters. The general trend of the results 
seems to indicate that under the conditions of the trials there 
was no great tendency for the milk of a certain animal to regu-
larly yield better starters than that from other animals, altho 
certain defects in the original milk resulted in very pronounced 
off flavors being secured. 
A comparison of the flavor scores and the acidities of the va-
rious starters shows that there was no very close relationship 
between the two; in only a very few instances did the milk rank-
ing 1 in acidity produced also rank 1 on the basis of the scores 
of the starters, while in a considerable number of instances the 
milk ranking 1 in acidity produced ranked low on the basis of 
the scores of the starters. The milk of cow 493, which was the 
most consistent in producing starters ranking high in score, 
varied considerably in its rank as to acidity produced, ranging 
from 2 to 7. The lack of relationship between the acidities and 
scores of the starters would perhaps be expected because of the 
variations in the range of acidities in the various comparisons. 
The starters were only rarely criticized as being over-ripe, so 
that this defect was not of importance in causing low scbres in 
the starters with the higher acidities. Work previously' done at 
this station2 lcd to the statement that, "There did not seem to be 
a definite acidity above which the over-ripe flavar a'ppcared and 
it is believed that acid is not the only factor concerned in its 
development." This idea is supported by the results oBtained on 
the starters made from milk of individual animals. ' 
It seems probable that with certain lots of milk the low scores 
of the starters may have been due, in part at least, to the low 
acidities developed, but in some instanGes milk ran1{ing loW' ih 
acidity produced ranked high on the basis of the scores b:fihe 
starters prepared from it, so no definite cimclusioi,\ ' l~ )ustified. 
\j.-.. " " 
' Toens, P. and Hammer , B. W., Studies on St:trt.ers, /~e~. Bul., .~5. la. 
Agr. Expt. St:>. May 1925. 
80 
RESULTS OBTAINED WITH MIXED MILK FROM VARIOUS 
PRODUCERS 
Four comparisons of the acidities and scores of starters were 
made using in each mixed milk from four producers instead of 
milk from individual animals; the results are given in table XII. 
It would be expected that the mixing of the milk from a number 
of COWlS would tend largely to eliminate the differences that exist 
in the milk of the individual animals. 
The variations in the acidities produced by a given starter in 
the lots of mixed milk were less than the variations shown in the 
lots of milk from individual cows; many of them are too small 
to be significant and may have been due to differences in the 
initial acidities. It is of interest to note, however, that the milk 
from Producer C. C. ranked 1 in acidity produced in all four 
trials, that from Producer D. F. ranked 2 in all four trials, that 
from Producer J. A. D. ranked 3 three times while that from Pro-
ducer J. J. M. ranked 4 three times. The differences between the 
highest and lowest average acidity in each comparison was small, 
being under 0.11 percent in all cases and down to 0.053 percent 
in one; these differences are considerable less than the differences 
in the milk of individual animals, altho in the comparisons with 
the latter type of milk there were eight lots of milk involved in-
stead of only four. 
While no definite data w:ere secured as to the composition of 
the lots of milk from the various producers, it was known that 
the milk from Producers C. C. and D. F '. ran higher in total 
solids than th* of Producers J. A. D. and J. J. M. Accord-
ingly, the general relationship between a high acidity produced 
and a high total solids noted in the data secured on the milk 
from individual animals is supported by the results obtained on 
the milk from different producers. 
Variations occurred in the scores of the starters prepared 
from the different lots of milk with a given culture, but these 
were, in general, less than with the milk of individual animals 
and the differences in the average scores for the various lots of 
milk were likewise less. However, the milk from Producer J. 
A. D. ranked 1 or tied for 1 in score produced three times, while 
that from Producer C. C. ranked 4 three times. The rank as to 
score produced was not directly related to the initial score of 
the milk; in the comparison where the milk from Producer C. C. 
tied for 1 in score produced, the initial score of the milk was the 
lowest of the four samples and also lower than in the compari-
sons where milk from this source ranked 4. 
There seemed to be no special relationship between the rank in 
acidity produced and the rank in score produced. It is worthy 
of note that the milk from Producer C. C., which ranked 1 in 
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acidity produced in all four comparisons, ranked 4 in score pro-
duced three times and this occurred when none of the acidities 
were excessive. In the comparison of March 25, two lots of milk 
were tied for 1 in score produced and, of these one ranked 1 in 
acidity produced while the other ranked 3 a~d was almost as 
low as the lot ranking 4. 
RESULTS OBTAINED WITH MILK TO WHICH VARIOUS ADDI-
TIONS HAD BEEN MADE 
Table XIII presents the results obtained in six comparisons of 
the acidities and scores of starters secured with milk modified 
in various ways. 
The data show considerable variation in the acidities produced 
in the different lots of milk and these seem to be rather constant 
with the various starters employed. The average acidities for 
each comparison also show some rather definite differences which 
are quite consistent in the various runs and which are too large 
to be attributable to the differences in the initial aciditie'S since 
these are negligible except in the case of the diluted lot of milk. 
The unmodified milk and milk plus milk ash ranked either 1 or 2 
in acidity produced, with each showing the higher acidity three 
times; the milk plus lactose ranked 3 in all cases, the milk plus 
cream ranked 4 five times and 5 once, while the milk plus water 
ranked 5 five times and 4 once. Some of the differences are very 
small and this probably accounts for the variations in the dif-
ferent runs. The addition of the inert fat or water caused a very 
definite decrease in the acidity produced, as might be expected. 
The addition of lactose also seemed to cause a decrease; with 
more lactose present in normal milk than the starter organisms 
are capable of fermenting, no increase in the acidity would be 
anticipated from an addition. When milk ash wa'S added to the 
milk there was no definite effect on the acidity produced. 
The highest scores on the lots of milk were secured on the un-
modified milk and the milk plus ash with the former holding a 
decided advantage. The milk to which either fat or water was 
added very consistently ranked low in score produced, while the 
milk plus lactose ranked 3 in five of the six comparison'S. The 
lots of milk to which the various additions were made had the 
flavors influenced more or less and this may have been a factor 
influencing the scores given, since the changes in the original 
flavor apparently tended to cover up somewhat the desirable 
flavor and aroma produced by the starter organisms. When lac-
tose was added to milk it often caused a sweet taste, the milk ash 
sometimes caused a faintly salty taste, the cream caused an un-
usually rich taste and the water was responsible for a flat taste. 
A very slightly salty taste in milk, whether due to added milk 
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ash or to the condition of the producing animal, sometimes 
seemed to bring out the desirable flavor in the starter, much as 
salt in butter brings out the flavor. 
The results given in table XIII suggest a correlation between 
the acidity produced and the ranking as to score. It seems, how-
ever, that the relationship is due to the various additions caus-
ing a decrease in acidity produced and also in score so that 
there is no reason to assume that a relationship would ~btain in 
unmodified lots of milk varying in composition. 
POSSIBLE RELATIONSHIP OF' CONTAMINATING OR-
GANISMS 1'0 VARIATIONS IN ACIDITIES AND 
SCORES OF' THE STARTERS 
The possible relationship of the organisms resisting the pas-
teurization exposures to the variations in the acidities and scores 
of the starters must be taken into account. Such a relationship 
does not soem probable for several reasons. The milk coming 
from the individual animals was secured very soon after it was 
drawn and was thoroly iced within a short time so that there 
was very little opportunity for growth. The milk from the dif-
ferent producers was not so well cared for, but was of a reason-
ably good quality. The pasteurization exposures used were 
rather high and had proven very satisfactory in keeping out con-
taminating organisms for long periods of time when used with 
milk of the same quality as that coming from the different pro-
ducers. Organisms that would resist these pasteurization ex-
posures would not be expected to be types of importance from 
the standpoint of either growth or aeid production in competi-
tion with the starter organisms. The fact that the different lots 
of milk did not rank the same on the basis of the scores of the 
starters with the different cultures also suggests that the organ-
isms resisting pasteurization were not a factor in the flavor and 
aroma development of the starters. 
DISCUSSION OF' RESULTS 
The results obtained suggest that the milk used in the prepara-
tion of starters may have a rather definite influence on the acid-
ity produced with a given set of inoculation and incubation con-
ditions, the general tendency being for milk with the higher total 
solids to yield the higher acidities, altho the relationship between 
the total solids and acidities produced is not a close one. Differ-
ences in the acidities produced were more pronounced with the 
lots of milk coming from individual animals than with lots of 
mixed milk as would be expected because of the tendency of the 
mixing to eliminate extreme differences in composition and the 
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like. 'It would seem that these variations in different lots of 
milk should be taken into consideration in studying acid develop-
ment in starters and the influence of the acidity produced in 
starters on the deterioration of butter, etc. 
From the results on acid development it would seem that milk 
very low in total solids should be avoided in the preparation of 
starters because of the probability of such milk giving rather 
slow acid development. 
The failure of a certain lot of milk, either from an individual 
animal or from a herd, to give consistently better starters than 
other samples with which it was compared would perhaps be ex-
pected from the fact that there was no apparent relationship 
between the scores of the starters and the acidities. Moreover, 
it suggests that variations in the qualities of starters may hinge 
on very minute differences in the bacterial products formed, the 
nature of which cannot be told from the data at present avail-
able. 
Altho the point was not specifically studied, it appears from 
the data secured that certain flavor defects in the original milk 
such · as saltiness and rancidity are very readily carried over to 
starters, while others such as certain feed flavors are not. This 
variation is presumably due to the nature of the material caus-
ing the off flavor; readily volatile compounds would be, in part 
at least, driven off during the pasteurization while many other 
compoUli.ds might be uninfluenced. The flavor and aroma de-
veloped by the starter organisms possibly tend to cover up cer-
tain flavor defects in the milk more than others. 
The evidence secured indicates that the addition of various 
materials, especially lactose, fat or water, to milk to be made 
into starter was objectionable since it decreased the acid pro-
duction and lowered the score. Milk ash was less objectionable 
hut was not advantageous. It accordingly appe..'1rs that in the 
preparation of starter no additions should be made to the milk. 
CONCLUSIONS 
1. With the same rate of inoculation and time of incubation, 
considerable variation occurred in the acidities produced by 
a given starter culture in lots of milk from individual ani-
mals. 
2. In a series of comparisons of the starters secured with the 
. milk from a number of animals, the milk from each animal 
tended to maintain the same general ranking as to the acid-
ity produced. 
3. In general, milk having a high total solids tended to rank 
high in the acidity produced by starters, but the correlation 
was not a close one. 
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4. Considerable variation occurred in the scores of the starters 
prepared with a certain culture from lots of milk from indi-
vidual animals. Milk from a given animal fluctuated a great 
deal in its rank as to the scores of the starters produced. 
5. No relationship existed between the acidities and the flavor 
scores of starters prepared from the milk of individual ani-
mals. 
6. In comparisons of lots of mixed milk from four producers 
there were smaller variations in the acidities produced by 
starters than where milk from individual animals was used, 
but the rankings as to acidities produced were quite consist-
ent in the different comparisons, the higher acidities occur-
ring in the lots having the higher total solids. 
7. The scores of the starters prepared from lots of mixed mill. 
varied considerably, and there was no evident relationship 
between the scores and the acidities produced. 
8. Milk to which either lactose (3%), fat or water had been 
added yielded lower acidities than unmodified milk of the 
same lot. The addition of milk ash (about 0.4%) had less ef-
fect than the other additions; ~n three of the six comparisons 
it ranked lower than the unmodified milk and in three it 
ranked higher. 
9. Unmodified milk produced starters with higher scores than 
milk to which lactose, milk ash, cream or water had been 
added. 
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~Ol olb.O ~~~ ...... 
Olo I:Olo 
>" ol>'" 
<tIl ~"'" 
91. 7 3 
86.1 8 
91.4 5 
92.4 1 
89.0 7 
92.1 2 
91.5 4 
91.2 6 
0 
.... 
",Ol 
olb.O ~E~ 
I: Olo 
ol>" 0::"'" 
7 
3 
4 
2 
5 
1 
6 
8 
Flavor a nd aroma critici sm : 'Fe2d; 'Slight salt and cowy; 'Slight salt and feed; 'Salty; ' Feed; <Feed; 'Feed and cowy. 
00 
<:J1 
TABLE III. COMPARIS::JN OF STARTERS MADE WITH MILK FROM INDIVIDUAL COWS 
Evening Milk March 10, 1924. 
Starter 
'14 
Starter 
122 
Starter 1 
143 I Starter I Starter I Starter Original Milk 23 I 99 103,. .;::: 'd .;::: 
1 
~ I I " ", ~'8 " ", ~ I-< d ~ r.n I 0.0 CI:! t\! cj OJJQ) ttl t\! 4) 
't:S 0 S .... "t:I care 't:S "t:I e "d ' ~ '"d Q) "0 Q) '"d Q) 't:S Q) ~ . "d,!:d..... f s... ~ s... s... ~c:i ~ ~28 .10 ...;~ "';b~ "';'~....i '0 ..J'o 0 I "t'8 0 I ..J·o 5 """;'8 S ~'8 8 ""; '0 8 ~t·() c~t ~8 ~~8 80:: Pi r;:;'""'[ P::ol P:: ..... P::+'''' P::'"P:: '" P::'" a.l il<'" a.l P::'" a.l P::'" a.l ~'" a.l P::'" a.l ~p.," ~olP. -<:'" ~ol" 
256 G. 122'4\.16 5.20 14 . 50 1. 61 .16 1 I .76 1 90 '1.,1 .77/ 93 .76 92 I . 76 1 90 / . 762 1 4 / 91.4 / 4 290 J. 21' .15 5.05 13.93 .67 .16 .74 92'1., .71 93 .74 n'h .69 90 .720 5 92.0 2· 
25 G. 22'1., .21 6.95 17.05 . 74 .27 .85 90'1., 1 .91 I 90 .87 91 .88 92 1 .877 1 190.9 1 6· 
389 H. 21% .155 3.70 12.54 .64 .25 .79 91'1.,1.79192 .78 921 .78 92'1., .785\ 2 192.01 2· 
113 A. 21'1.,' .125 2.90 10 .18 .70 .12 .61 89 . 60 91 .57 90 .593 8 90.0 1 8 
540 A. 120'1.,,/.19 3.55 12.61 /. 61 .21 / / .71 90 1 .69\90'1.,\.70 90'1., .67 \ 92'1., .692\ 7 \ 90 .9 \ 6' 
493 H. 21%' .18 3.15 12.15 .76 .28 .78 91'1., .76 n .78 93 .74 93 .7651 3 92.6 1 1 
565 J. 21% .185 7.15 16.42 .70 .20 .68 92'1., 1 .75 90 . 68 91'1., .703 6 91.3 5 
Flavor and a roma criticism: 'Slightly unclean; 'Slight salt; "S Iig-ht feed; 'Flat and feed. 
'Tied 
TABLE IV. COMPARISON OF STARTERS MADE WITH MILK FROM INDIVIDUAL COWS 
Evening Milk March 31, 1924. 
Starter Starter Starter Starter S tarter Starter 
Original Milk 
_2_3__ 99 103 114 122 143 0 0 
... ol Q) "''' b.O ol ~~ b.O" '" ~ '" 1 1 ~ :; ,,~ " :; Q) ~ 0 E s... "d ,,@'O '-"d "d . III '0 Q) '"d Q) "d Q) '"d Q) "0 Q) ~ rTj .!!: ~ E I-< ~ I-< ~ ~ 0 I OJ I;> 0 0 ..J'- """;.0,.) "';+0):'::: ..J~ .....;1:;.,... ....; ..... \ 5 .,)'... 2; ....;.- ::; ..,J.- I-< ....;..... s... .;..i''''' s... Q3...i ...... s:: 1>"; Q) 0 s:: Q) 0 Os:: I-< ~a~ o~ o~ Q.sg o~ o'C)~ o~ <:,) t.l~ 0 (,)~ Q C)~ 8 Q~ 8 o~ 8 >&~ ce~& >~ ~~~ U P< R il< il< il< il< il< il< Ul il< Ul il< Ul il< Ul il< Ul il< Ul ~ 0:: -<: 0:: 
290 J. 21'4' .135 4.75 12.77 .54 .15 .70 90 .731 :JOlh l .68(91 /. 68 90 1hl .6971 6 \90 . 51 7 
325 G. 22'4 .22 5.40 15.34 .66 .23 .90 92 .83 93 .87 93'1., .91 92 .877 1 92.6 1 1 
389 H. 21% .17 3.75 12.19 .52 .23 .79 H'h .78 92 .73 91lA, .76 92 /. 765 4 1 91.7 1 5 
413 A. 21' .11 3.00 9.69 . 40 .13 .60 90'1., .59 90'1., I .61 90 'h .55 91 .587 7 1 90.6 1 6 493 H. 22% .17 4.25 13.34 .75 .26 .83 93 .79 91 .82 92
'
h .82 93~2 .815 2 1 92.5 I 2 
540 A. 21'4' . 21 3.45 12.32 . 63 .18 .75 92 .67 92 .74 93 .80 91'1., . 740 5 1 92.1 1 3' 
565 J. I 21'1., " .175 8.55117.93 .64 I .21 .79 93 .74 89 I .79 1 93lA, .85 193 1 \ . 792 3 1 92.1 1 3' 
Flavor and aroma criticism: 'Slight salt a nd cowy; ' Salty; 'Foed; 'Slight salt. 
'Tied 
00 
0> 
TABLE V. COMPARISON OF STARTERS MADE WITH MILK FROM INDIVIDUAL COWS 
Evening Milk April 21, 1924. 
Original Milk 
Starter 
2~ 
Starter 
99 
Starter I Starter I Starter Starter 
103 114 122 143 
--------
~oj"' l I I '" I I " '0 01:... '0 OJ '0 '-'0 '0 '" '0 '" '0 '" '0 '" '0 '" ~o ~ 1 ~28 ~'<J ~;,J ~o~ ~~ ~~'<J I ~'<JI 5 I ~'<JI 5 I ~'<J I 5 I ~"I 5 I ~'<JI 5 
C) " P< r.. oj '" Po. oj Po..... Po. ..... '" Po." Po. " til Po. "rl5 Po. " rl5 Po. " rl5 Po. '" rl5 Po. " rl5 
256 G. 23 .17 \ 4.95 15.17 .63 .10 .7492--.76- 921,4 1 1 .76 1 92% 1 .79 192 
290 J. 22% .18 4.65 12.71 .65 .16 .78 92% .74 Dl¥.. ' 81 92 1.79 I 92i4 
325 G. 21%1 . 20 4.75 13.58 .55 .18 .95 92%. .85 91% .93 92 .96 1 91% 
389 H. 22 .14 4 .1014.37 .64 .19 .74 92 .78 91 .77 91% 
413 A. 21' .10 1 2 .65 12.25 . 47 .11 .54 90 1. 61 90 .56 89 
493 H. 23 .19 4.05 13.79 .62 .27 . 78 92% .70 911,4 .72 93 
540 A. 21% .1853.5012.26 .58 .19 .73 93 . 75 91 .76 92% 
565 J. 21' .17 5.25 14.89 .38, .22 .84 92 .81 90 .83 021,4 
Flavor and aroma criticism: 'Feed; 'Salty; 'Feed. 
'0 
....;·8 
"" ~ 
.81 
.59 
.79 
.74 
.86 
OJ 
... 
o 
o 
W 
90th 
90 
92% 
93 
92 
1
0 0 
..... '0 ..... ~ rJJ~''''' cl) UJ~ · 
btl ""~ btl", """, ~ . 'CI ,!( '"'. f;.... ~ 1-.;.... (1)+J· .... 
1
I::cv+J (1)0 ~<1:)o 
:>"" oj>" :>" ,,:>" 
-<""oj ~oj"" -<'" p::""'OO 
.76215 11l2.21 3--1 
.780 I 3 l· n .1 I 1 
.922 1 91.9 5 
.775 4 91.2 7 
.575 8 89.7 8 
.747 6 92.3 2 
.745 7 92.4 1 
.835 2 91. 6 6 
TABLE VI. COMPARISON OF STARTERS MADE WITH MILK FROM INDIVIDUAL COWS 
Original Milk 
Evening Milk May 12, 1924 . 
Starter 
23 
Staner 
99 
Starter 
103 
. -.. Starter Starter Starter I 
~ 1 1 1 _ 11_4 122 143 '" ~ ~~ '" ~ ~ ~ ctI OJ ..... til 0 ~ ciS oj ~ boa> cOCTj!!,) 
'0 0 ~ ... '0 d OS .~ '0 '0 '" '0 ~ '0 '" '0 '" '0 '" '0 '" ....'O.>l.... l:! ... "" ...... 
.. . I '" I:> 0 0 ...... '+-I .+-1:..... . "d . ~..... ..J ''''' 0'"" ..J''''' 0 ...... $..0 . ..... I-. ...... I-. ...... $..0 d>+-I· .... I ~ Q:>..j..I Q;> 0 ~"o P'e 2: et3f..C:; to ted too ~cn "C):+;:: 0 0° (,) QO C) 'to 0 t<:.) 0 to 0 to 8 >00 t'Ij>Q :>0 cd><:) 8s:: fQ fi:dUl p..d p.. ..... p.. ..... Ul p..d p..",d p..d W. p..d W. p..d a; p..d bl p..d a; p..d W. ~""d ~d"" ~Ul I<dUl 
256 \ G. 2214 \. 14 4.55 14.35 .72 .16 .7S-91'h .77 92'h 1 .79 90 .773 6 91.3 2 
290 J. 20
' 
.21 7.9515.71 .92 .15 .68 .72 .73 .710 7 
319 I H. 21'%.'1'145 3.05 10.68 .73 .16 .61 90 .67 90 .6~ 90 .637 8 90.0 7 
325 G. 22'%. .19 6.45 15.30 .75 .26 .90 91'h .85 90'h .95 91'h . 900 1 91.2 3-
540 i A. 22 .20 4.05 13.18 .681.23 .78 92 .73191~1 .82 I 92'Ji 1 \ I .7771 5 1 91.91 1 389 H. 21' .16 4.35 12.68 . 79 .17 . 75 90'h .84 91 .80 90 .797 3 90.5 6 491 A. 21'%.' .21 4.85 14.02 .77 .22 .85 91 .82 90'h .82 91 .830 2 90.8 5 
5G5 J. 2]' I .B 7.85 1'1.47 .69 .19 70 I 90'h .79 90% .85 i 92 1,1, .780 4 91.2 3-
256 
290 
319 
325 
389 
491 
540 
i65 
M0rning Milk May ] 3. 1924 
-
G. 22141.14514.85 14.01 1 .73 .17 J. 20'h 6 .21 6.15 13.51 .85 .16 
H. 22'h .14 3.00 11.23 1 .76 .225 
G. 22 ~ _. .20 ) 5 .65 15.18 .79 .26 
H. 21~·1.16 3.70 12.08 .76 .17 
A. 22'%. .20 3.75 13.13 .78 .22 
A. 22' .195 3.80 13.06 . 75 .21 
J. 1 22' .18513 .55113.541.76 .14 
-
1.80 1 92 I I . 78 91',1, 1 . 75 1 911,1, / .777 6 91. 7 3-.73 85 .70 85 .73 85 .720 8 85.0 8 .74 90'h .76 90 .78 91 . 760 7 90.5 7 :~~ ~i~( I' 79 n .82l91'h .847 1 91. 7 3-.78 91 .79 91'h .787 5 91.3 6 
1. 86 (93 i .84 92% .83 91'%.1.843 2 92.4 1 
.81 91'h .81 93 .86 92 .827 3 92.2 2 
.77 I 92'h1 .78 90'h .82 I 92 .790 4 91. 7 3-
Flavor and aroma criticism: 'Slight salt and rancidity; 'Cowy; 'Salty; 'Feed; 'Feed; 'Salty; 'Slight salt; 'Slight feed; 'Slight 
feed 
-Tied. 
00 
00 
TABLE VII. COMPARISON OF STARTERS MADE WITH MILK FROM INDIVIDUAL COWS 
Evening Milk June 2, 1924 
Starter Starte r Starte r Starter Starte r Starter 
Original Milk __ 2~_ 99 103 114 122 143 0 0 
... <'l", Ul 0 bD '":f~ bD <'l:f~ '" I '" :; "'~ '" :; '" 
res 0 E;.... "t:I ed~ '~"O 't:I d) 'd ~ "t:I Q) '"d Q) '"d <1.l "0 Q) E ."d.!s::;..... E ~ ~;.... L, ~ 0 ~ ~ £ 8 ";'e) ..;~ ~oo ..J~ ..J~·8 .J'e) 5 I ..J'e) 0 I ej'C) 8 ..J.t) B ..J'o B ";'0 5 0)<:;'0 ~ ~t) Q) 8 s:: ~ 8 8>= ~ [i;<'l<ll O:;<'ll P:: ..... 0:; ....... O:;<'l 0:;0," 0:;'" as P::'" as il<<'l as 0:;'" as 0:;« as 0:;" as ~A<'l ~<'lA ~Ul ~<'lUl 
256 G. 22 .18 4.70 13.69 .72 .21 .82 91'h 1 I .81 92- .82 91'h .817 6 1 91.7 7 
319 H. 22 . 15 2.45 10.18 .71 .15 .72 92 .67 91 . 70 91'h .697 8 91 .5 8 
325 G. 22% .18 5.80 14.97 .73 .19 .82 92 / .86 92'h .85 92 .843 4" 92.2 4" 
491 A. 21'h' .22 4.25 12.71 .78 .14 . 91 92 1/ 2 1 .96 92'h .92 91'h .930 1 92.2 4" 
505 H. 21'h' .21 2.20 11.13 .69 .18 .84 92'h : .69 92'h .80 92 .777 7 92.3 3 
52J G. 21%' .175 6.55 15.24 .71 I .13 .87 92'h 1 I .84 92'h .82 92'h .843 4" 92.5 1* 
510 A . 21%' . 175 4.25 13.85 .72 \ . 18 .95 93 .88 92 .92 91 .917 2 92.0 6 
565 J. 21%' .19 6.85 15.34 .69 .19 .87 93 .81 92112 .88 92 .853 3 92.5 I" 
256 
319 
325 
491 
505 
023 
540 
565 
MDrning Milk June 3. 1924 
\ G. I 22'4 .175 5.15 13.60 .67 . 10 I .86 I 92 I .77 93 H. 21%' .14 2.45 10.15 .70 .145 .64 91 I .68 91'h 
G. 22% .175 6.25 15.48 .71 . 16 .85 91 1. 79 92'h A. 21%' . 215 3.85 12.97 .75 .14 I .80 92 .87 92'h 
H. 21'12' .20 2 . 05 10.80 .67 .19 .78 90'h . 76 92 
G. 21%' .175 3.30 12.47 .73 .21 .82 91 'h 
.87 91'h 1 
A. 22 .18 3.75 13 .51 
.71 I .21 I .79 91'h I .88 92 
J. 22'h . 195 6.45 16.00 .. 70 . . 20 .84 92112 .86 I 91'h 
.74 92 
.71 91 
.84 92'h 
.85 93 
.73 92 
.87 93'h 
.96 92Y., 
I .85 93 
Flavor and aroma criticism: 'Oily; 'Feed; 'Feed; 'Feed; 'COWy; 'Feed; ' Feed; 'Feed; 'Feed. 
·Tied. 
.7~6--92~2·-
.677 8 91.2 8 
.827 5 92.0 5· 
.840 4 92 .5 1 
.757 7 91.5 7 
.853 2 92.2 4 
.877 1 92.0 5· 
I I .850 3 92.3 2· 
00 
<.0 
" "., 
'y TABLE VIII. COMPARISON OF S'l'ARTERS MADE WITH MILK FROM INDIVIDUAL COWS Evening Mill{ .Tune 23, 1924 
I 
I Starter Starter StarteT Starter Starter :::;tarter 
Original Milk 23 99 103 114 122 143 0 0 
~~Q) '"' '0 '"'", ;r ~ r:" ~ ..... '" "'bD 
'" " 
cro~ bD 0101 
'0 ~'O 
'" '" '" '" '" '" 
~ ''0 01'" 
I '" 
o~ ... 
'" 
.2:.:: ._'" '" ... '0 ... '" ... '" 
... '0 
'" 
... ~ ~ , ...... ~ ... ~o >00 +-i 'o ' ,", ...J-C t~'8 +-i o .-,; ..... 0 ...J '8 '-';'8 '-';'0 ... ...J'8 ",'"' - ",0 0:'" 
'" 
'"'01 '"'00 0 0 0 0 0 ;: >d 8~ ... 01 ... " P;0I p;-- ~+..Ic"J "", P;0I C) ,," C) P;0I " P;0I C) P;0I C) P;0I C) >"" ~0IP, >" 01> P1 ~Z" il;'" il;,,01 en il;0I en en en en en ..; p, ~ ..;'" p::01 
256 G. 21* .135 4.70 10.78 1 .70 
.
14 1 
.71 92 1.64 1 90 
.64 189 I 
I I 
I .663 \ 7 
1
90
.
3
1 
8 
319 H. 21* .21 2.95 10.36 .69 17 .68 90¥., I' 62 92 .67 90 1 .657 8 90.8 6 325 G. 22~ .20 5.60 13 . 98 .75 .12 .78 90 .77 91* .82 90',1, .790 3 90.7 7 
491 A . 2~ .22 4.95 14.51 .79 .13 1.02 92 1.01 92 1.0,1 n 11. 023 [ 1 92 .0 1 505 H. 22~ .195 2.25 10.91 .71 .12 .71 90¥., .80 91% .68 91 
I 
I .730 5 91.0 5 523 G. 21* .125 5.65 14.44 .72 .22 .78 90¥" 1 .78 91* .78 9]14 1 .780 4 1 91 . 2 1 4 528 A . 22* .19 3.80 12.26 .70 .25 .77 92',1, 1 .72 1 91¥., .69 91¥., I I .727 6 1 91.8 2" 547 G. 22* .195 4.45 13.75 . 72 .23 1 1 .89 1 92¥"1 .84 92',1, .77 DO¥., ; 1 .833 1 2 1 91.8 2* 
Morning Milk June 24, 1924 
256 G. 21W .13 5 .75 14 .16 1 .67 .12 .75 91* 1 I 
319 H. 21* .165 2.05 9.71 .71 .15 .62 91¥., 
325 G. 22~ .20 5.60 14.35 .'71 .15 .88 91* I 
491 A. 22* . 205 5.25 15.34 .98 .12 . 97 90 I 
505 H. 22 .195 1.60 10 .32 .69 .17 .82 91~ 
523 G. 22¥., .195 5.55 14.35 .74 .225 .83 92 
528 A. 22 1.20 I 4 .45 13.20 .72 .19 I .76 90¥., 1 
547 G. 22 .20 5 .10'1 14 .55 .73 .18 .85 1 91*1 1 
Flavor and aroma criticism; 'Unclean. 
·Tied, 
I .72 
.63 
1
·74 
1.01 
.73 
.81 I .75 
.84 
90 1.73 91 .71 
90 .86 
91¥., 1.00 
91¥., 1 ·71 92¥., .81 
92 .77 
92 .89 
91* 1 DO¥., 
92 
91 
90*'1 92 
91¥., 
91¥., 
.733 7 I 91. 2 4· 
.653 8 91.0 7 
.827 3 I 91.2 4" 
.993 1 90.8 8 
.75~ 6 1 91.2 4" 
.817 4 92.2 1 
.760 5 91.3 3 
. 860 2 91. 7 2 
'" ... o 
" '" 
<= 
C 
~o 8.: 
'56 
5 
5 
5 
19 
25 
91 
05 
23 
28 
47 
256 
319 
325 
491 
505 
523 
528 
547 
" . 
'<:J 
'" 
" ... Dl 
G. 
H . 
G. 
A . 
H . 
G. 
A . 
G. 
I G. H. 
G. 
A. 
H . 
G. 
A. 
G. 
*Tied. 
TABLE IX. COMPARISON OF S T ART ERS MADE WITH MILK FROM INDIVIDUAL COWS 
Evening Milk Ju l y 14, 1924 
Original MLk Starter Starter Starter Starter Starter 
I 
Star t e r 
99 103 114 122 143 146 
~~" 1 '" C) 
" " 
o ... 
'0 -'<:J '-'<:J '<:J '<:J '0 
" 
'<:J 
" 
'<:J 
" I .J~ " >00 cO._ . .<: t~ '8 i<J ... ... ... ... 5 ... ';'0 ...;~ .;~- ..,,,, 0 "';'8 0 ....,j ·s 0 "';'8 0 "';'8 0 cO"'C) C)oo C;;01'" p;" p; ... Il< .... '" ~" 1l<C) " 1l<0I " p;o: C) P;0I C) p;" C) 6;01 C) p;o: C) UJ Ul UJ UJ UJ UJ 
1 22 1 .14 6.55 14.71 1 .74 1 .14 . 76 911h l I .61 1 9O~ 1 I 
.71 1 91% ~ 16 3.05 10 . 60 .65 .17 .68  .64 91 I .62 91% 
22% .20 5.45 14.55 .76 .25 .78 90% .84 91% I .77 91 
"* I·" 5 .85 ".'" I" .H .98 90% 
1 
1. 00 91 
.97 I ~O 
21* .20 4.55 12.78 .64 .26 .75 90% 1 .69 90* I .67 90% 22~ .18 6.05 14.67 .74 .22 .83 90 
.77 1 90gl. .79 I 92% 22% .20 5.75 14 . 02 .68 .24 .72 90 .78 92 1 .74 91 22 .22 6.65 15.75.70 .21 .87 91* I .76 91% 1 .72 90 34 
Morning Miik J u ly 15, 1924   
22 
.15 1 4.65 113 . 28 .74 .155 .65 22~ .15 3.05 10.63 .4.2 .17 .55 
22'h .185 5.25 14.46 .77 .25 .80 
22'4 
." I'·" "'" . 91 .16 .96 2134 . 195 2 . ~5 11 . 03 .52 .23 .58 22~ 20 5.75 14.56 .74 
.22 1 . 70 22% .20 3.85 12 . 74 .52 .25 .71 
22 .22 5.15 14 .86 .56 .11 . 74 
911h l ·62 91% 1 90* .59 91 1 
91% ,75 
91'h l 90'4 .90 
90'h .6 ,1 91 
9114 1 .66 91 v., 911h . 69 9H4! 
91 .71 91% 1 
I 
1 
\ 
I .66 1 91% J 
.63 1 91 ~ I 
1 .84 1 91% 1. 02 91 
1 . 69 91'4 1 
.72 I 91',1, 
1 .71 90% 
1 .75 1 91% , 
I .   
'1 1:~~ n%1 
. 69 91'4 
.72 ',1, 
0 .E 
" 
.., '<:J 
"'" ~ ~'8 " co bI> cObI> cO "cO cO" ~ ~e ~ .;~ ~~..; ...... ,,0 
.:"0 ~g~ ro~g, >C) ~>C) ~ p: 
.693 1 
.647 I 
. 797 
.
983
1 . 703 
.797 
. 747 
. 783 1 
.643 
. 5~0 
.797 
.960 
.6~7 
.e93 
.703 
.743 
..,;'" 
"'" 7 91.1 3' 
8 91.2 2 
2* 91.0 5* 
1 90.5 8 
6 90 .6 7 
2' 91.1 3' 
5 \ 91.0 1 5* 
4 91.3 1 1 
6 91 . 6 1 1 8 91. 0 6 
2 91. 5 2 
1 90.6 8 
7 90.9 1 7 5 91. 4 3 
4 91. 3 4' 
3 91 . 3 4' 
<:.0 
f-' 
TABLE X. SUMMARY OF THE RANKINGS OF THE MILK FROM DIFFERENT COWS ON THE BASIS OF THE ACIDI-
TIES DEVELOPED BY STARTERS. 
Cow 
no. 
m 
290 
319 
3~5 
389 
413 
491 
49~ 
505 
523 
528 
540 
547 
565 
I Morning I Evening I Evening \ Evening \ Evening IEVeningIMOrning IEVening \Morning \Evening IMOrning\Evening \ Morning Jan. 29 Feb. 18 Mar. 10 Mar. 31 Apr. 21 May 12 I May 13 I June 2 June 3 June 23 I June 24 July 14 July 15 
S I 3 4 1 I 5 I 6-1-6-1-6-/-6-1-7-1-7-1-7- 1- 6-
5" 6 5 I 3 I 7 8 I I 
I 18 1 7 8 8 8 1 8 1 8 
1 1 1 I 1 I 1 I 1 I 1 4* 3 I 3 I 2* I 2 
4 1 4 2 4 1 4 1 3 1 5 1 I I I 8 8 8 7 1 8 I I I I 
I I 1 2 1 2 1 ! 1 1 1 111 
5' 7 1 2 I I I I I I 
I I 7 7 5 1 6 i 6 1 7 
1 I 1 I I 4* 2 4 4 I 2* I 5 I \ I I 1 6 5 I 5 I 4 
7 I I I 7 I I 2 I I 
2 2 1 1 2 1 4 1 1 2 141 
'Tied 
TABLE Xl. SUMMARY OF THE RANKINGS OF THE MILK FROM DIFFERENT COWS ON THE BASIS OF THE SCORES 
OF THE STARTERS PREPARED. 
Cow 
no 
256 
290 
319 
325 
389 
413 
491 
493 
505 
523 
528 
540 
547 
565 
I Morning I Evening I Evening I Evening I Evening I Evening I Morning I Evening I Morning I Evening I Morning I Evening I Morning Jan. 29 Feb. 18 Mar. 10 Mar. 31 Apr. 21 May 12 Ma y 13 June 2 June 3 June 23 June 24 July 14 July 15 
5 
1 
7 
2 
4 
7 
3 
4 
2 
5 
1 
4 
2* 
6' 
2' 
8 
1 
6* 
7 
1 
5 
6 
3" 
3" 
3 
4 
5 
7 
8 
2 
1 
2 
7 
3' 
6 
1 
3" 
a* 
8 
7 
3' 
6 
2 
3* 
7 
4* 
4* 
3 
1* 
1* 
2" 
8 
5* 
1 
7 
4 
5" 
2' 
8 
6 
7 
5 
4 
2* 
2' 
4*- -3"--1 - 1-
7 2 6 
4" 5' 2 
8 
4' 
1 
3 
2 
7 
3' 
5' 
1 
7 
3 
4' 
4" 
"Tied. 
<:.::> 
t-:) 
TABLE XII. COMPARISON OF STARTERS MADE WITH MIXED MILK FROM VARIOUS PRODUCERS 
IFlavor I Starter \ Starter I Starter I Starter I Starter I Starter I \ I I Pro- and 23 99 103 114 122 143 Aver- Rank Aver- Rank in 
ducer a roma age in age average 
score , Pct. I Score PC,t. I Score Pct. I Score Pct. I Score Pct. I Score Pct. I Score acidity acidity score score 
' acId aCId aCId aCId aCId aCId 
Milk of February 28, 1924 
C,C. 21' .78 91 /. 76 93 .72 90 I .88 I 91¥., /. 76 
/ 
91 I' 77 
1 
90¥., .778 1 91.2 4 
J,J,~. 22 . 75 92¥., . 70 92 ,75 92 1·77 I 92% .69 2¥., . 6 91 .737 3 92.1 1 
J,A.D, 21¥.,' . 73 91¥., .58 91 .68 91¥., I .72 I 92 .67 91¥., .70 90¥., .680 4 91.3 3 
D.li"'. 22¥., .80 93 .78 90 .77 89¥., I , 75 I 92¥., . 70 93 .77 91¥., .762 2 91.6 2 
Milk of March 18;---1924 
C.C. 22 I .74 
/ 
91 j. 64 
/ 
90 . 78 92 I .78 I 91 I .72 I 91 1'77 
/ 
91 .738 1 91.0 4 
J,J,M. 21¥., ' , , 70 91¥., . 67 91¥., .71 91 I .67 I 92 .67 91 .69 91¥., .685 4 91.4 3 <D 
J,A,D. 22¥., .68 92 .72 92 .74 90 I .73 i n¥., I ,71 i 92 .81 93 .732 3 91.9 1 ~ D.F, 22% .65 90¥., .72 91¥., .77 91 ¥., I . 75 I 93 1. 76 91¥., .76 92 .735 2 91. 7 2 
Mill{(){j\'larcil25~i924 
C.C, 20' 
1.
79 
I 
91¥., . 79 
I 
91¥., .80 92 1~82-1-9-2-1~71 
I 
92 1 .76 
1 
91 .778 1 91. 7 l' 
J.J,M. 21' .69 91 .70 90 .68 90 I .67 I 90¥., .67 90¥., .73 90¥., .690 4 90.4 4 
J.A.D, 22¥., .71 90¥., .70 92 .69 91¥., I .71 I 93 .65 91% .70 92 .693 3 91. 7 1* 
D,F. 22% .78 89¥., . 75 91% .74 91 I .73 91¥., , .75 91¥., . 76 91¥., .752 2 91.1 3 
Milk of April-10~24 
C.C, 23 
1.
76 
/ 
89 
1.
72 
/ 
89 .79 92¥., I .77 , 90 I .76 n 1 .78 92¥., .763 1 90.7 4 J.J.M, 23 .68 91 .65 90 .67 92 I .68 90 I·(i'l Ol¥., ,62 93 .657 4 9l.2 l' J .A.D. 23 .71 90 .75 91 .69 91¥., I .70 n .05 92 .74 92 .707 3 9l.2 l' 
D ,F. 23 . 76 90 .69 90 . 75 93 I .72 I 91 .71 91 ,74 91¥., .728 2 91.1 2 
Flavor and aroma. criticism: 'Feed, cowy; 'Feed, cowy; 'Feed; 'Burnt; ' Silage. 
'Tied 
TABLE XIII. COMPARISON OF STARTERS MADE W I TH MILK MODIFIED IN VARIOUS ·WAYS 
~iaterial inoculated I
qrig
-\ 
mal 
acid-
ity 
Starter I Starter I 23 99 
Pct. I Score Pd. I Score 
aCId aCId 
Starter I Starter \ Starter I Starter \ Aver- I 103 114 122 143 age 
Pct. I Score Pct. I Score Pc.t. I Score Pct. I Score ~;i~ 
aCId aCId aCId aCId 
Run No.1 
I I 
Rank 
Rank Aver- in 
in age aver-
acid score age 
score 
M.ilk alone 3.2% fat I I .76 91 \ .79 1 92 \ . 81 1 92--\-.-76 92 \ .84 91%. . 77 92';6 .788 2 91.9 \ 2 ~1ilk+3% lactose . 71 91 .78 91 .70 911/~ .73 91';6 .80 91% .76 n .747 3 91.4 3 
Milk+.39% milk a sh .83 91 .84 92';6 .88 92';6 .85 n .86 92 .83 92'4 .848 1 92.0 1 
,'1ilk+cream 10.6% fat I I .67 90';6 .73 91 . 74 91';6 .73 91 .72 91 .62 92 .702 4 91.2 4 
Milk+H,O 3.0% fa t .59 90 1 .60 1 90 1 .60 1 90 .57 89 i .58 90 .58 90 .587 5 89 .8 I 5 
Run No.2 
Milk a lone 4.0% fat I . 15 .85 91%. .85 92 .85 92--\ - .-88 92 .86 1 92 . 84 92 .855 ' 1 ' 91.9 1" 
Milk+3% lactose . 16 .80 91 .87 91 . 84 91 .82 91 .82 91 .82 91 .828 3 91.0 3 
Milk .40% milk ash .13 .83 92 .89 92 .85 92 .73 n .89 92 .82 91';6 .845 2 91.9 1" ~1ill'±cream 9.0% fat 1 .14 .70 91';6 .71 90 .78 91';6 .77 91 .69 90';6 .73 91 .730 4 90.9 4 
Milk+H,O 3.2% fat .10 .67 90';6 .72 90';6 .61 90 .67 90';6 .58 I 90 .66 91 .652 5 90.4 5 
Run No.3 
lIIi1k alone 4.0% fat .13 .80 I 92 I .78 I 93 I .79 I 93 
I 
.74 
1
93 
.80 
1
93 
.76 92 .778 1 
1
92
.
7 I 1 Milk+3% lactose .14 .74 91 .72 90 .75 91 .73 93 .75 0 .76 90 .742 3 90.8 4 
~[ilk+ . 4U% milk ash .12 .77 \ 90 .80 I 90 I . '19 I 9~ .73 1 .70 94 .82 90 .768 2 91.2 I 2 Milk+cre'l.ffi 7.7% fat .H .69 89 I .q I R9 I . ~9 ! ~f) . 60 89 .67 I 90 .67 90 .665 4 89.5 5 Milk+H,O 2.9% fat .11 .64 1 90 1---"55 I 90 I .70 I 91 .64 92 .61 92 .68 91 .637 5 I 91.0 3 
ec 
fI'o. 
Run No . .{ 
Milk a lone 4.2% fat .1S .78 90 .75 90 .78 
93 I .73 93 Milk+3% lactose .14 .75 90 .75 92 .71 91 .71 91 
Milk+.40% milk ash .15 .79 90 .76 91 .79 91 .73 92 
Milk+cream 11.0% fat . 14 .64 88 .68 88 .63 92 .66 88 
Milk+lliO 3.2% fat . 11 .63 89 .57 90 .61 911h .51 90 
Run No.5 
Milk a lone 4.1% fat . 15 .87 . 90. III 93 .76 90 I .88 I 93 Milk!3% lactose . 13 .86 90 92 .80 90 .83 I ~i Milk .40% milk ash . 12 .87 89 .87 91 . 88 92 .84 Milk cream 12.0% fat .13 .73 90 . 70 90 .63 89 .71 91 MilI<+H.O 3.3% fat .10 . 69 90 .69 90 . 69 91 .62 90 
Run No.6 
Milk a lone 3.7% fat 1.16 .85 911,4 .74 91~ I .78 1911h Milk+3% lactose .12 .82 91 .70 11,4 .72 90~
Milk .40% milk ash .14 .87 9lIh .71 90 .77 91 
Milk+cream 13.5% fat .14 . 67 90* .67 9l .69 90 
Milk+H.O 3.4% fat .. 11 .72 91 .64 nIh .64 • 901,4 
............ Tied 
.81 l~ .8'l 9t .76 .78 !Hl 
.78 92 .8G 91 
.72 j: . . '66 I !jiB 
.60 . .!i8 91 
.84 I" .111 1 "93 .84 ' 92 .78 191 .86 91 .,82 33 .72 91 ' .67 9~ 
. 68 91 .\33 91 
.79 ! '9t 'h '1. 88 9t'll 
.81 1 :SPA, .ll1l 91.%. 
.87 92 .8. 9lIh 
.61 91 .167 :90 
.69 90% I .75 90% 
.778 1 
.743 3 
.775 2 
. 665 4 
.583 5 
.838 2 
.813 3 
.857 1 
.693 4 
.677 5 
.808 
I 
2 
.770 3 
.814 1 
.668 5 
. 688 I 4 
91.5 
90.7 
91.2 
88.8 
90.2 
91.8 
91.0 
91.2 
' 90.2 
90 .5 
I 91. 7 
1 91.1 9 2
90.5 
90.7 
I 
I 
1 
3 
2 
5 
4 
1 
3 
2 
5 
4 
1 
3 
2 
5 
4 
<.0 
m 
